Searching PAJ 



1/2 s<— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 09-01 1117 

(43)Date of publication of application : 14.01.1997 



(51)lnt.Cl. 




B24B 37/00 






H01L 21/304 




(21 Application number 


07-153337 


(71)Applicant 


SONY CORP 


(22)Date of filing : 


20.06.1995 


(72)Inventor : 


AJISAWA HARUHIKO 
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(57)Abstract: 

PURPOSE: To improve and stabilize the uniformity of 
polishing speed relative to polished material such as a 
wafer and improve the controllability of the same. 
CONSTITUTION: When a polished material 1 is polished 
and flattened by the use of an emery cloth 15, the 
emery cloth 15 is supported by a polishing plate 14 to be 
driven (rotated or the like) relative to the polished 
material 1, while the emery cloth 15 is dressed by the |f| 
use of an emery cloth dresser 20 and the emery cloth 
dresser 20 is provided in the radial direction of the 
polishing plate 14. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the flattening approach characterized by this abrasive cloth dresser installing in 
radial [ of a polish plate ] by considering this abrasive cloth as the configuration which carries 
out DRESS using an abrasive cloth dresser while driving abrasive cloth relatively to abrasives-ed 
in support of a polish plate in the flattening approach of grinding abrasives-ed using abrasive 
cloth and performing flattening. 

[Claim 2] The flattening approach according to claim 1 characterized by making an abrasive cloth 
dresser rock radially. 

[Claim 3] The flattening approach according to claim 1 characterized by changing a dresser s 
width of face in the direction of a core where the relative velocity of a polish plate and an 
abrasive cloth dresser is slow. 

[Claim 4] The flattening approach according to claim 1 characterized by changing the contact 
pressure of a dresser and a polish plate in the direction of a core where the relative velocity of a 
polish plate and an abrasive cloth dresser is slow. 

[Claim 5] It is flattening equipment characterized by this abrasive cloth dresser considering as 
the configuration installed in radial [ of a polish plate ] by considering this abrasive cloth as the 
configuration which carries out DRESS using an abrasive cloth dresser while driving abrasive 
cloth relatively to abrasives-ed in support of a polish plate in the flattening equipment which 
grinds abrasives-ed using abrasive cloth and performs flattening. 

[Claim 6] Flattening equipment according to claim 5 characterized by having the device in which 
an abrasive cloth dresser is made to rock radially. 

[Claim 7] Flattening equipment according to claim 5 characterized by using the dresser which 
changed width of face in the direction of a core where the relative velocity of a polish plate and 
an abrasive cloth dresser is slow. 

[Claim 8] Flattening equipment according to claim 5 characterized by having the device in which 

the contact pressure of a dresser and a polish plate is changed in the direction of a core where 

the relative velocity of a polish plate and an abrasive cloth dresser is slow. 

[Claim 9] Flattening equipment according to claim 5 which is chemical mechanical polish 

equipment. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the flattening approach and flattening equipment 
by polish of abrasives-ed. In manufacture of semiconductor integrated circuits, such as detailed- 
izing and an integrated semiconductor memory component, this invention is applied to the 
process which performs global (whole surface) flattening, such as an interlayer insulation film on 
the semi-conductor wafer which is a ground base, and is suitable for altitude. 
[0002] 

[Description of the Prior Art] In the field which requires a flattening technique, progress of 
detailed-izing and high integration of abrasives-ed is remarkable. For example, in the field of the 
electronic ingredient, the wiring is advancing towards detailed-izing and multilayering increasingly 
with high integration of a semiconductor device. However, on the other hand, high integration of 
wiring may become the factor which reduces the dependability of a semiconductor device. It is 
because the process tolerance and dependability of wiring which are large as for the level 
difference of an interlayer insulation film, and serve as sudden **, and are formed on it are 
reduced with progress of detailed-izing of wiring, and multilayering. 

[0003] For this reason, the extensive improvement of the step coverage nature of wiring by the 
wiring material, especially aluminum needs to raise the surface smoothness of an interlayer 
insulation film in current [ difficult ]. This is becoming important also from a viewpoint of lowering 
of the depth of focus accompanying short-wavelength-izing of the light for exposure used for a 
photolithography technique. 

[0004] If it says taking the case of flattening of an insulator layer, although various formation 
techniques and flattening techniques of an insulator layer have been developed, when these 
techniques are applied to the interlayer insulation film of detailed-izing and multilayered wiring, 
the faulty connection during wiring by generating of "** (**)" (void) in the interlayer insulation 
film in lack of flattening when wiring spacing is large, and the part during wiring etc. poses a 
problem until now. 

[0005] then, chemical mechanical polishing (chemical mechanical polish; CMP) to which the 
mirror-polishing method of conventional sill KONUEHA was applied as a means to solve this 
problem recently — using the approach called law for flattening of an interlayer insulation film is 
proposed. It is as follows when this approach is explained briefly. 

[0006] The common CMP polish equipment used for this approach at drawing 7 and drawing 8 is 
shown. In this polish equipment, the susceptor (wafer susceptor) 12 which set the wafer which is 
the abrasives 1 1 ( drawing 8 and drawing 7 show two wafers shown with Signs 1 1 A and 1 1 B as 
abrasives-ed)-ed It sets so that the polish plate 14 with which the abrasives 1 1-ed (wafer) are 
called a platen may be countered. The slurry solution 17 is supplied on the abrasive cloth 15 
called the pad on the polish plate 14 from the slurry supply pipe 16, the rotational frequency of 
the polish plate revolving shaft 18 and the rotational frequency of the wafer susceptor revolving 
shaft 13 are adjusted, and the abrasives 1 1-ed (wafer) are ground. At this time, chemicals, such 
as KOH, are added in the slurry solution 17 in the semantics which etches an insulator layer, and 
it grinds in a basic ambient atmosphere. 
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[0007] In this CMP flattening approach, management on the front face of abrasive cloth poses a 
big problem. That is, the front face of abrasive cloth 15 is also deleted as the abrasives 1 1-ed, 
such as a wafer, are ground, and the shape of surface type of abrasive cloth changes. As a 
result, a configuration with the macroscopic configuration of abrasive cloth 15 micro to the 
homogeneity within a wafer side affects a polish rate, and produces the problem of making 
management of a process difficult. 

[0008] Usually, the dresser 20 which pasted up the diamond pellet 19 (refer to drawing 8 ) as this 
cure as shown in drawing 7 and drawing 8 is used. The rotational frequency of this dressers 20 
revolving shaft 21 tends to be controlled, DRESS (be conspicuous) which is engine-performance 
maintenance of abrasive cloth tends to be performed, and it is going to keep the front face of 
abrasive cloth constant. For example, the following conditions are mentioned as DRESS 
conditions. 

Polish plate rotational frequency =20RPM Dresser rotational frequency =20RPM Dresser load 
=40kgf (40x9.8Ns) 

[0009] However, by performing this DRESS, as shown in drawing 9 (a), DRESS of the cross 
section of abrasive cloth is not correctly carried out to reverse flat and smooth, but it may be 
deleted by the concave surface like drawing 9 (b), or may be deleted by the convex like drawing 
9 (c). Moreover, since it is stabilized and the shape of abrasive cloth surface type cannot be 
reproduced, the problem that the controllability of wafer polish gets worse arises. 
[0010] 

[Objects of the Invention] This invention solves the above-mentioned trouble, is always 
stabilizing the configuration of abrasive cloth, and tends to provide the homogeneous 
improvement of a polish rate to abrasives-ed, such as a wafer, and a stabilization list with the 
flattening approach and flattening equipment which aimed at improvement in a controllability. 
[0011] 

[The means and operation] for solving a trouble In the flattening approach of the flattening 
approach of this invention grinding abrasives— ed using abrasive cloth, and performing flattening, 
while driving abrasive cloth relatively to abrasives-ed in support of a polish plate, this abrasive 
cloth is considered as the configuration which carries out DRESS using an abrasive cloth 
dresser, and this abrasive cloth dresser is the flattening approach characterized by installing in 
radial [ of a polish plate ], and, thereby, attains the above-mentioned object. 
[0012] In the flattening equipment which the flattening equipment of this invention grinds 
abrasives-ed using abrasive cloth, and performs flattening, while driving abrasive cloth relatively 
to abrasives-ed in support of a polish plate Considering this abrasive cloth as the configuration 
which carries out DRESS using an abrasive cloth dresser, this abrasive cloth dresser is flattening 
equipment characterized by considering as the configuration installed in radial [ of a polish 
plate ], and, thereby, attains the above-mentioned object. 

[0013] If it is in the desirable mode of this invention, in CMP equipment, change of the shape of 
surface type of the abrasive cloth generated in DRESS is lost by installing an abrasive cloth 
dresser in radial [ of a polish plate ]. 

[0014] Moreover, preferably, it is making radial [ of a polish plate ] rock a dresser, and is 
canceling micro irregularity with the polish object called the diamond pellet generally attached on 
the surface of the dresser, and the problem mentioned above is solved. 

[0015] Moreover, it is made to make dressing speed equalize by changing a dresser's width of 
face preferably in the direction of a core where the relative velocity of a polish plate and a 
dresser is slow. 

[0016] Moreover, it is making the contact pressure of a dresser and a polish plate increase 
preferably in the direction of a core where the relative velocity of a polish plate and a dresser is 
slow, and dressing speed is equalized. 
[0017] 

[Example] The example of this invention is explained with reference to a drawing. However, this 
invention is not limited by the example described below although it is natural. 
[0018] The 1st example of this invention is shown in example 1 drawing 1 . This example installs 
a rod-like thing in radial [ of the polish plate 14 which is a turn table ] as an abrasive cloth 
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dresser 20, and attains abrasive cloth front-face-like stabilization while it materializes this 
invention as a CMP technique. 

[0019] Drawin g 1 (a) is the schematic diagram which looked at the CMP equipment of this 
example from the top. Drawing 1 (b) is the sectional side elevation showing correlation with the 
polish plate 14, abrasive cloth 15, and a dresser 20. 

[0020] In the flattening approach of grinding the abrasives 1 (here two semi-conductor wafers 
1 A and 1B)-ed using abrasive cloth 15, and performing flattening in this example While driving 
abrasive cloth 15 relatively to the abrasives 1-ed in support of the polish plate 14 (here, it 
rotates relatively) Considering this abrasive cloth 15 as the configuration which carries out 
DRESS using the abrasive cloth dresser 20, this abrasive cloth dresser 20 performs the 
flattening approach which grinds by installing in radial [ of the polish plate 14 ]. 
[0021] Moreover, in the flattening equipment which the flattening equipment of this example 
grinds abrasives-ed using abrasive cloth, and performs flattening, while driving abrasive cloth 15 
relatively to the abrasives 1-ed in support of the polish plate 14 (revolution), this abrasive cloth 
15 is considered as the configuration which carries out DRESS using the abrasive cloth dresser 
20, and this abrasive cloth dresser 20 considers it as the configuration installed in radial [ of the 
polish plate 14 ]. 

[0022] According to this example, as shown in drawing 1 (b), by having stationed the abrasive 
cloth dresser 20 in the location corresponding to the radius of the polish plate 14, the concave 
configuration of abrasive cloth 15 front face produced by wafer polish is controlled by the 
dresser 20 to stability, and can be made flat. Moreover, even if it repeats DRESS, it is possible 
for it to be stabilized and to reproduce this condition. 

[0023] In addition, other forms are sufficient although the dresser 20 is made into the 
rectangular parallelepiped like a graphic display in this example. Moreover, as a polish object 19 
which is the DRESS element which a dresser 20 has, although a diamond pellet is typical, other 
things may be used. 

[0024] As the detailed description was carried out [ above-mentioned ], according to this 
example, in the global flattening method by CMP, the DRESS approach of abrasive cloth 15 is 
improved and it becomes possible to be stabilized and to perform wafer polish with a sufficient 
controllability by processing the shape of abrasive cloth surface type into the configuration (here 
flat side) of arbitration with sufficient repeatability. 

[0025] The 2nd example of this invention is shown in example 2 drawing 2 . This example solves 
that the micro irregularity by the diamond pellet 19 which is the polish object currently attached 
to dresser 20 front face arises in the orientation of the hand of cut of a polish plate by making a 
dresser 20 rock radially. 

[0026] Drawing 2 is the schematic diagram which looked at the CMP equipment which used this 
example from the top. 

[0027] It is shown that irregularity with the front face of the abrasive cloth 15 shaved by the 
diamond pellet 19 micro when there is no splash comes out of drawing 3 (a) to the orientation of 
polish plate 14 circumferencial direction, and this worsens the homogeneity of a micro polish 
rate. 

[0028] On the other hand, in this example, this problem is solved by making drawing 3 (b) rock 
the abrasive cloth dresser 20 radially, as an arrow head shows. 

[0029] The flattening equipment of this example equipped with and constituted the device in 
which the abrasive cloth dresser 20 was made to rock radially, in order to take an above- 
mentioned approach. 

[0030] That is, by the case where drawing 3 (b) is based on this example, since there is a splash, 
irregularity also becomes homogeneity and the homogeneity of a micro polish rate is also 
improved. 

[0031] Although considered as the configuration with which a splash is made by only radial [ of a 
polish plate ] in this example, a motion of a circumferencial direction may be added to it. 
[0032] The 3rd example of this invention is shown in example 3 drawing 4 . Since the polish plate 
14 is rotating, this example is solved by changing a dresser's 20 width of face for the difference 
of the dressing speed produced from the relative velocity of a dresser 20 and abrasive cloth 1 5 
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differing with a distance radial [ from polish plate 14 core ]. 

[0033] That is, in this example, it is changing a dressers 20 width of face in the direction of a 
core where the relative velocity of the polish plate 14 and the abrasive cloth dresser 20 is slow, 
and the problem mentioned above was solved. 

[0034] In order to take an above-mentioned approach, as shown in drawing 4 , the dresser 20 
which changed a dressers width of face in the direction of a core where the relative velocity of 
the polish plate 14 and the abrasive cloth dresser 20 is slow was used for the flattening 
equipment of this example. That is, the thing of the configuration which made a dressers 20 
width of face small in the periphery (relative velocity is quick) of the polish plate 14, and enlarged 
a dressers 20 width of face in the core (relative velocity is slow) of the polish plate 14 was 
adopted. Thereby, the problem by the difference of dressing speed was solved. 
[0035] In addition, in this example, although the abrasive cloth front face is processed on the flat 
surface, the macroscopic configuration of abrasive cloth is controllable by what the form of a 
contact part with a dresser's 20 abrasive cloth 15 is changed for as shown in drawing 5 (the 
dresser 20 is made into the concave surface in this drawing) at a concave surface and a convex 
(here convex). 

[0036] The 4th example of this invention is shown in example 4 drawing 6 . Since the polish plate 
14 is rotating, this example is solved by changing the dresser in the direction of a core, and the 
contact pressure of abrasive cloth for the difference of the dressing speed produced with a 
distance radial [ from a polish plate core ] since the relative velocity of a dresser 20 and 
abrasive cloth 1 5 differs. 

[0037] That is, it is made for this example to change the contact pressure of a dresser 20 and a 
polish plate in the direction of a core where the relative velocity of the polish plate 14 and the 
abrasive cloth dresser 20 is slow. 
[0038] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration and operation of an example 1. 

[Drawing 2] It is drawing showing the configuration of an example 2. 

[Drawing 3] It is the operation explanatory view of an example 2. 

[Drawing 4] It is drawing showing the configuration of an example 3. 

[Drawing 5] It is the operation explanatory view of an example 3. 

[Drawing 6] It is the operation explanatory view of an example 4. 

[Drawing 7] It is the plan showing the conventional technique. 

[Drawing 8] It is the side elevation showing the conventional technique. 

[Drawing 9] It is drawing showing the trouble (deformation of an abrasive cloth front face) of the 

conventional technique. 

[Description of Notations] 

1, 1A, 1B Abrasives-ed (wafer) 

14 Polish Plate 

1 5 Abrasive Cloth 

19 Polish Object (Diamond Pellet) 

20 Dresser 

P Dresser ** 



[Translation done.] 
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DRAWINGS 




[Drawing 2] 




[Drawing 3] 
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[Drawing 7] 
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